INTRODUCTION
Graphite fluoride intercalated compounds can be synthesized using methods based on a diffusion from solutions [l] . These compounds are of interest first because the intercalated molecules retain their mobility in directions parallel to the C2Fx matrix layers and can be viewed upon as two-dimensional liquids. Second, it appears promising to study chemical reactions in spaces between the CZFx matrix layers under conditions when the reacting molecules are oriented relative each other. Such reactions may be used for the synthesis of new nanocomposite materials on the basis of graphite fluoride. The matrix layers formed in the fluorination of graphite are partially covered by fluorine atoms and are not plane which suggests the presence of some orientation of intercalated molecules relative the layers. It is therefore important to establish the spatial structure and orientation of intercalated molecules in the C?F, matrix. XRD data allow determination only of the interlayer distances for filled and unfilled layers for different intercalants. NMR data indicated a Van-der-Waals character of the interaction between the intercalated molecules and the presence of some ordering. We have used in present work XAFS spectroscopy since its possibilities were demonstrated in studies of graphite intercalation compounds (GICs) [2-41.
EXPERIMENT
The following compounds synthesized by the diffusion procedure described in and a thickness allowing to avoid self-absorption effects were prepared from the synthesized compounds.
The polarization dependencies of FeK, BrK EXAFS and XANES spectra were measured at the VEPP-3 -storage ring ( Institute of Nuclear Physics , Novosibirsk) in the fluorescence detection mode using a gas electroluminescent detector in a cnrrent mode. A channel-cut Si(II1) single crystal was used as monochromator. The higher reflection orders of the monocluoinator were filtered with a flat Au-coated mirror. The flat teSnred samples were arranged so that the vector of the normal to the layers was in the horizontal plane and were rotated around the vertical axis.
The angle between the axis of a diatomic molecule and the vector of the normal to the matrix layers, 6, can be determined by measuring a o-resonance intensity in XANES at two orientation angles [2] . In the present work intensities of XANES resonances were determined by subtracting arctan step function [2] from a normalized spectnnn. As an illustration, in Fig. 1 shown BrK XANES spectra and the corresponding resonances for the Sample 1. The ratios of all possible pairs of intensities were averaged and a r.m.s. error was calculated resulting in 6 = 63"+ l.SO. EXAFS data were processed using EXCURV92 program. The orientation angle 6 calculated using angular dependence of effective coordination numbers of Br atoms obtained by fitting of Fourier-filtered was found to be equal to 64O+_ l.SO. The Br-Br distance obtained coincides, within the error, with such distance for the Br2 molecule in the gas phase. The difference between the obtained values and those for Br, in GICs [4] is not surprising since in our case the interaction with the matrix has a Van-der-Waals character.
For multiatomic molecules with equivalent bonds the averaged value < sin26 > can be calculated using XANES polarization dependencies [2] . For square planar and triangular molecules this relation allows determination of the angle between molecular planes and matrix layers only [5] . The BrF3 molecule has an almost ideal T-shape. Therefore two parameters are needed to describe its orientation. Normalizing and averaging of the XANES data for the Sample 2 has produced the following relationship between the orientation angles of Br-F and F-Br-F bonds, 61 and 62 : (sin2nl+ 2sin26z)/3 = 0.763M.026. This equation determines the relation between the orientation angles as well as the permissible ranges [5]: F1= 27O+82' and 6?= 52"a90°and the range of possible orientations of moleculac planes y= 27O+53O. For Sample 3 the XANES data have produced the value of < sin% equal to 0.7615 0.043 which is close to the value for Sample 2. This means that the orientation angles of the BrFl molecules in Samples 2 and 3 coincide. This allowed us to assume that in Sample 3 which was obtained by the heating of the Sample 2 the lens-like reBons have a thickness of several molecular layers of BrF3 which ensures the molecular orientation at the expense of the contact of the boundary layers with the matrix.
The angular dependence of the effective coordination numbers of Br-F can be used to determine the orientation angles since the Br-F bond lengths in the BrF3 molecule in the gas phase differ by 0.0881. However. the accuracy of determination of the coordination numbers using EXAFS data does not exceed f 10Y0 . Besides, in the fitting procedure these values correlated with the Debay-Waller factors. In the present work we employed the ratio of the effective coordination numbers to exclude the effect of these factors. The analysis of EXAFS data for Sample 2 in combination with XANES data has produced the following orientation angles: S1= 5Sof 1.5' . 62= 62"+1.5" and y= 45°51.50.
It was found that the FeK XANES spectra for sample 4 are independent of orientation which means either a magic angle or random orientation of the FeBr3 molecules. The fitting of the EXAFS data for sample 4 has produced the FeBr distance of 2.12 k 0.0281. The FeK XANES spectra of sample 5 were found to be substantially different from the spectra of the solid Fe(A& and its solution in benzene indicating a distortion of the octahedral symmetry of the local environment of iron atoms. According to the EXAFS data the intercalation leaves unchanged only the first coordination sphere of the iron atoms. 
